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ECONOMIC SUMMARY*

ALASKA & WEST COAST PARTICIPATION

West Coast Groundfish Trawl Vessel Average
$7.2M revenue Number of vessels operating in Alaska: 6

C at C h S h are P ro g ram $5.1M variable costs Total fleet-wide trips to Alaska: 25 FISHERIES
$2.1M variable cost net revenue Total purchases in Alaska: 198K mt —_—

$1.1M fixed costs SCIENGE CENTER

M 0 T H E R S H I P $1.0M total cost net revenue
WGC DELIVERY PORTS

$24 7K variable cost net revenue o
# of vessels offloading in each port

PACIFIC WHITING FLEET-WIDE P
PRODUCTION SUMMARY Eleet-‘lﬂide Totals ® Bellingham (3) [ [ (I
vessels

$43.1M revenue

$12.3M variable cost net revenue

$5.8M total cost net revenue © Seattle (2) [T M

(All motherships reported
11.1K mt (58%) Seattle as their home port,)

$28.8M, $2.6K/mt

Annual production per vessel: 3.2K mt
$9.2M, $1.9K/mt

FISHERY Days
3.0K mt (16%) at Sea
$5.1M, $1.7K/mt PARTICIPATION

. Average days processing and steaming on 66
All products: “other includes: minced, fillets, fish the West Coast
19.0K mt oil, headed and gutted, and rouna,

“ k $43.1M, $2.3K/mt combined for confidentialiy. ‘ Average days steaming to and fromAlaska | 25

Average days operating in Alaska | 727

product recovery rate

Non-processing crew: 25

PURCHASES & PRODUCTION Compensation: $30.2K per person

Observer cost: $47.4K

West Coast Purchases
Total purchases: 64,600 mt
Purchase price: $177/mt

Fuel use |l'| ’i| |i| ri|
Engine: 7720 hp Usage: 268K gal/season Processing equipment: $262K Jnn n,
Vessel market value: $50.6M Daily usage: 5.5K gal/day Processing crew: 78 ’I‘ ’I‘ rl| |I'|
Replacement value: $133M Total fuel cost: $0.6M Compensation: $11.8K per person

Food cost: $140.2K

Total Mothership Allocation: 80,600 mt
Total Non-Tribal US Pacific Whiting TAC: 367,553 mt .

|
347 ft average length !

*Note that some off-board costs are not collected. Therefore reported net revenue is an overestimate of actual net revenue. www.nwfsc.noaa.gov/edc/reports



Mothership Sector: 2016 Highlights!

In 2016, six motherships owned by four companies processed Pacific whiting on the West Coast.

The mothership fleet generated $33.2 million in income and supported 798 jobs from purchases

of Pacific whiting caught in the catch share program.

The fleet spent 393 days operating on the West Coast in 2016, higher than any other year since
the beginning of data collection. In 2016, the fleet spent 55% of its time operating in Alaska and
28% of its time processing and steaming on the West Coast, otherwise vessels were offloading

and steaming between the West Coast and Alaska.

West Coast motherships delivered to two ports: Blaine/Bellingham and Seattle. All six mother-
ships that participated on the West Coast list Seattle as their home port.

While operating on the West Coast, motherships employed an average of 78 processing crewmem-
bers, fewer than recent years and baseline conditions. Processing crewmembers were compensated
approximately $11,800 for the year, slightly higher than 2014 and 2015 and 97% higher than the
baseline period (2009-2010). Motherships also employed 25 non-processing crewmembers in 2016
that earned approximately $30,200, which has risen steadily since the beginning of data collection.

The fleet’s price paid to catcher vessels for fish purchases in 2016 ($177 per metric ton) was the
lowest price since the implementation of catch shares. However, overall, the price paid to vessels
for fish purchases per metric ton has increased 6% from the baseline years since the implementation

of catch shares.

The average revenue for all product types was $2,270 per metric ton in 2016, a 10% decrease
from the baseline period.

Surimi production comprised the largest portion of revenue, with an average production value of
$2,600 per metric ton in 2016, similar to the baseline period. Fishmeal had an average production

value of $1,740 per metric ton in 2016, a 11% decrease compared to the baseline period.

Vessels generated an average revenue of $7.18 million and spent about $6.22 million in fixed and
variable costs, leading to a total cost net revenue of approximately $960,000 per vessel for the
year, representing the highest net revenue since 2011.

Motherships earned $91,000 and spent $84,400 per day in costs, leading to a daily total cost net
revenue of $6,670 in 2016, slightly less than 2014, but higher than 2015 when catch attainment

was low.

Values reported in inflation-adjusted 2016 dollars. The pre-catch share baseline period is defined as the years 2009
and 2010. Despite having had historically low TAC in 2009 and 2010, these years are used as the baseline due to the
burden on participants of requesting additional years of data.
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Report Introduction

About the Report

The US West Coast groundfish fishery takes place off the coasts of Washington, Oregon and California,
and comprises over 90 different species of fish. Fish are harvested both commercially and recreationally.
The commercial fishery has four components: limited entry with a trawl endorsement, limited entry
with a fixed gear endorsement, open access, and tribal. In January 2011, the West Coast Limited
Entry groundfish trawl fishery transitioned to the West Coast groundfish trawl catch share program.
The catch share program consists of cooperatives for the at-sea mothership (including catcher vessels
and motherships) and catcher-processor fleets, and an individual fishing quota (IFQ) program for the

shorebased trawl fleet.2

The Economic Data Collection (EDC) Program is a mandatory component of the West Coast groundfish
trawl catch share program, collecting information annually from all catch share participants: catcher-
processors, catcher vessels, motherships, first receivers, and shorebased processors. The EDC information
is used to monitor the economic effects of the catch share program, and consists of data on operating

costs, revenues, and vessel and processing facility characteristics.

This report summarizes information collected from the West Coast mothership fleet. The EDC reports
are also produced for the other sectors, and currently cover the years 2009 to 2016. The 2009 and 2010
data were collected in 2011 to provide a baseline of pre-catch share information. There is a one-year
lag in collecting the EDC data to allow companies to close their accounting books. Thus, 2016 data
were collected from May to September 2017. The EDC reports are updated annually to disseminate the
data and contextualize its interpretation. The reports also serve as a catalyst for feedback on the data
collected and its analysis. The scope of these reports continues to expand and the methods are refined

with each publication.

The report is composed of three major sections. The first section, Mothership Overview (beginning on
page 8), is an in-depth summary that contains descriptive analyses focusing on activities during 2016.
The second section, Mothership Data Summaries (beginning on page 25), provides tables of all of the
data collected from 2009 to 2016, with a detailed discussion of the methods used to summarize the data.
The third section, Mothership Data Analysis (beginning on page 48), contains information about cost
disaggregation and calculations of net revenue and economic performance. The data that form the basis
for this report are confidential and must be aggregated or not shown so that individual responses are
protected. More information about EDC Program administration, the EDC forms, data quality controls,
data processing, and safeguarding confidential information can be found in the EDC Administration and

Operations Report.3

2 Information about the Catch Share Program is available at http://www.westcoast.fisheries.noaa.gov/fisheries/

groundfish_catch_shares/.
Economic Data Collection Program, Administration and Operations Report available at: http://www.nwfsc.noaa.
gov/edc.
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Background - Economic Data Collection and West Coast Groundfish Trawl Catch Share
Program

The economic benefits of the West Coast groundfish trawl fishery and the distribution of these benefits
were expected to change under the West Coast groundfish trawl catch share program. To monitor
these changes, the Pacific Fishery Management Council (PFMC) proposed the implementation of the
mandatory collection of economic data. Using data collected from industry participants, the EDC

Program monitors whether the goals of the catch share program have been met.

Many of the PFMC's goals for the catch share program are economic in nature. These goals include:
provide for a viable, profitable, and efficient groundfish fishery; increase operational flexibility; minimize
adverse effects from an IFQ program on fishing communities and other fisheries to the extent practical,
promote measurable economic and employment benefits through the harvesting, processing, distribution,
and support sectors of the industry; provide quality product for the consumer; and, increase safety in

the fishery.

The EDC Program is also intended to help meet the Magnuson-Stevens Fishery Conservation and
Management Act (MSA) requirement to determine whether a catch share program is meeting its goals,
and whether there are any necessary modifications of the program to meet those goals. The data
submitted to and analyzed by the EDC Program were fundamental to the formal 5-year review of the

catch share program required under the MSA, finalized in early 2018.

Monitoring the economic effects of a catch share program requires a variety of economic data and
analyses. The primary effects of a catch share program can be captured in two broad types of economic
analysis: 1) economic performance measures, and 2) regional economic impact analysis. Both of these

require information on the costs and earnings of harvesters and processors.

Economic performance measures include: costs, earnings, and profitability (net revenue); economic
efficiency; capacity measures; economic stability; net benefits to society; distribution of net benefits;
product quality; functioning of the quota market; incentives to reduce bycatch; market power; and,
spillover effects in other fisheries. Some of these measures are presented in this report, while others

would require more specific and involved analysis using EDC data.

Regional economic impact analysis measures the effects of the program on regional economies. The
catch share program will likely affect different regional economies in different ways. Regional economic
modeling involves tracking the expenditures of all businesses, households, and institutions within a given
geographic region to arrive at the effects on income and employment. On the West Coast, the Northwest
Fishery Science Center’s IO-PAC model* is used to estimate regional economic impacts using data from

both the EDC survey forms and the voluntary cost earnings survey as model inputs.®

Leonard, J., and P. Watson. 2011. Description of the input-output model for Pacific Coast fisheries. U.S. Dept.
Commer., NOAA Tech. Memo. NMFS-NWFSC-111, 64 p.

For more information on cost earnings survey data collection process, see the Administration and Operations Report
Draft Report (May 2016).
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Management Context

OVERVIEW

In January 2011, the West Coast Limited Entry Groundfish Trawl fishery transitioned to the West Coast

Groundfish Trawl Catch Share Program, consisting of an individual fishing quota (IFQ) program for the

shorebased trawl fleet and cooperatives for the mothership and catcher-processor fleets. This report

focuses on mothership vessels, which process fish delivered at sea by catcher vessels. The at-sea Pacific

whiting fishery also includes catcher-processors, which are vessels that both catch fish and process them

on-board. In 2016, the mothership fleet generated $33.2 million in income and supported 798 jobs from

purchases of Pacific whiting caught in the catch share program.

The domestic Pacific whiting
fishery grew rapidly in the
1990s after the United States
banned foreign vessels from
processing Pacific whiting har-
vested off the West Coast.
With the development of more
efficient processes to transform
Pacific whiting into surimi (a
product popular in Asia), and
certification from the Marine
Stewardship Council (MSC)? in
2009, demand in the interna-
tional market continued to rise
throughout the 2000s and the
Pacific whiting fishery subse-
quently transformed into one of
the largest fisheries by volume
in the United States.

Exports (millions of 2016 $)

Africa

. Asia and Middle East

100 -

a1
o
1

1990 -
1995 -

1

1
o
o
o
N

Ukraine

. Europe

Russia Other

2005 -
2010~
2015 -

Figure 1: Total exports of fresh and frozen Pacific whiting (including moth-
ership, catcher-processor, and shoreside production) from the U.S by recipient
region (millions of 2016 $).

! Values calculated using the NWFSC 10-PAC model (Leonard, J., and P. Watson. 2011. Description of the input-
output model for Pacific Coast fisheries. U.S. Dept. Commer., NOAA Tech. Memo. NMFS-NWFSC-111, 64 p.)

The MSC certification indicates that the West Coast Pacific whiting fishery has met the standard for “good manage-

ment practices to safeguard jobs, secure fish stocks for the future and to help to protect the marine environment.”
This certification has opened new markets, largely in the European Union, for Pacific whiting.



In 2016, approximately 36,600 metric tons of Pacific whiting worth just over $69 million were exported
from the United States,3 which was comparable to 2015 but lower than 2011-2014 (Figure 1). Since
2000, most of these exports went to the European Union, followed by Russia and Ukraine. In August
2014, Russia implemented trade sanctions against Europe and the United States banning imports of
many seafood products, which may have led to decreased demand for whiting exports. To date, it is

unknown when these sanctions will be lifted.

The PFMC and the National Marine Fisheries Service (NMFS) are responsible for managing the U.S.
fishery for the coastal stock of Pacific whiting through a bilateral agreement between the United States
and Canada, known as the Pacific Whiting Treaty. The United States and Canada signed an agreement
in 2003 (which became law in 2007) that allocates a set percentage of the harvest quota to American
and Canadian harvesters. The United States is allocated 73.88% and Canada the remaining 26.12%.
Managers use annual harvest quotas to regulate the coast-wide catch of Pacific whiting. Regulations

prohibit at-sea processing south of the Oregon-California border.

Once the total allowable . Total whiting purchases Unharvested TAC

catch (TAC) of Pacific whit-

ing has been determined

. 4 Figure 2: Mothership sector Pacific whiting catch limits, including reappor-
three commercial sectors. tionments among sectors that may have occurred during the season, and total
purchases indicating unharvested portion of allocation (thousands of metric
tons). Dashed line represents the beginning of the catch share program.

80 -
and the tribal sector’'s share
has been apportioned, the
remaining U.S. proportion 60 -

is then allocated between

the catcher-processor, moth-
ership, and shoreside sectors. 40 -
The mothership sector is allo-
cated 24% while the catcher-
processor and shoreside sec- 20+
tors are allocated 34% and
42%, respectively. Near the ,

end of the season, NMFS
often redistributes unfished

Purchases and catch limit
(thousands of metric tons)

2013 -
2014 -
2015 -
2016 -

2005 -
2006 -
2007 -
2008 -
2009 -
2010 -
2011 -
2012 -

tribal allocations among the

The TAC has varied substan-
tially during the EDC data
collections from 2009-2016.%

®  NMFS Science and Technology Commercial Fisheries Statistics, http://www.st.nmfs.noaa.gov/commercial-fisheries/
foreign-trade/index.

4 Notably, in 2008, catcher-processors received 6,000 metric tons of surplus mothership Pacific whiting. For alloca-
tion and season catch summaries going back through 2005, see http://www.westcoast.fisheries.noaa.gov/fisheries/
management/whiting/whiting_reports_and_rulemakings.html.

5 PFMC, http://www.pcouncil.org/groundfish /stock-assessments/by-species/pacific-whiting-hake/.
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Steaming between the West
Coast and Alaska

Steaming on the West Coast . Alaska

. Processing on the West Coast

Offloading on the West Coast

co. I

100 -
) I
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Figure 3: Average number of days spent in each activity per mothership vessel. Dashed line represents the
beginning of the catch share program.

200+
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After several seasons of large Pacific whiting harvests from 2006-2008, managers lowered the catch
limit in 2009, then raised it each year with the exception of 2012 and 2015 (Figure 2). In 2016, the
mothership sector received an allocation of 80,600 metric tons of Pacific whiting; about 9,370 metric
tons more than 2014 and 2015 (see Mothership Data Summaries, Table 7.1).

The fleet-wide amount of unharvested sector TAC is driven by a combination of factors including
bycatch quota constraints, market demand, ex-vessel prices, participation in non-catch share fisheries,
and prevailing ocean conditions that influence the aggregation or “catchability” of target species. From
2005-2014, motherships used at least 85% of their TAC. In 2015, catch attainment was low largely due
to anomalous ocean conditions,® and only 39% of the TAC was harvested. In 2016, harvest rates rose
to 80%.

In addition to receiving an allocation of Pacific whiting, the mothership sector is also allocated quota
for bycatch. In 2016, the mothership sector was allocated 120.0 metric tons of widow rockfish, 10.2
metric tons of Pacific ocean perch (after reallocation), 6.7 metric tons of darkblotched rockfish, and

5.8 metric tons of canary rockfish.” The harvested proportion of these rebuilding species allocations

® A large mass of warm water (known as “The Blob") combined with EI Nifio conditions throughout 2015 caused

complex, ecosystem-level changes that likely impacted the timing and availability of fish aggregations for certain
target species in the catch share program. Therefore, net revenues, fuel costs, time spent steaming, and participation
in other fisheries may be different in 2015 compared to other years.

Biennial Specifications and Management Measures; Inseason Adjustments, https://www.gpo.gov/fdsys/pkg/FR-
2016-09-01/pdf/2016-21091.pdf.
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has historically been relatively low with the fleet receiving deliveries in 2015 amounting to 17% of the
allocated Pacific ocean perch, 14% of widow rockfish, 36% of dakblotched rockfish, and less than 3%
of canary rockfish. In 2016 the harvested proportion of allocated Pacific ocean perch increased to 71%
and the proportion of allocated widow rockfish increased to 62% , while darkblotched rockfish decreased
to 24%, and canary rockfish slightly increased to 7% of the allocated amount.® In 2016, motherships
received less than one prohibited or protected fish per every 100 metric tons of Pacific whiting from
catcher vessels.® This included mostly Chinook salmon, but also chum salmon, Pacific halibut, and
eulachon. Major non-prohibited bycatch species include widow rockfish, minor slope rockfish complex
species, spiny dogfish, and squid. The bycatch rate in the mothership sector decreased by 49% between
the baseline and catch share periods.®

NMFS has established mandatory rebuilding plans that limit bycatch for species that are designated
“overfished." Species that remain designated as overfished in 2018 include cowcod and yelloweye rockfish.
In 2011, widow rockfish was taken off the overfished list.1® As a result, the annual catch limit for
widow rockfish was raised starting in 2013. Similarly, canary rockfish was taken off the overfished list
in 2015,' and the coast-wide annual catch limit has increased for both widow rockfish and canary
rockfish in recent years. Pacific ocean perch, bocaccio, and darkblotched rockfish were declared rebuilt
in 2017.12:13.14

The flexibility introduced by the catch share program allows for the use of new bycatch reduction
strategies. Both the catch share provision and the mothership catcher vessels’ cooperative charter state
that reducing bycatch is a primary goal under the trawl catch share program. Several measures have been
voluntarily agreed upon by the catcher vessel cooperative members, including the designation of bycatch
“hotspots” and a prohibition on night fishing that is broader than what is required by regulation.

Mothership Sector Description

In 2016, four different companies owned the seven vessels with active permits in the West Coast mother-

ship sector, and of these, six motherships participated in the fishery. These motherships process Pacific

8 2016 Pacific whiting fishery summary: http://www.westcoast.fisheries.noaa.gov/publications/fishery_management/

groundfish /whiting/2016-summary.pdf.

Whiting Mothership Coop Am 20 Mothership Catcher Vessel Cooperative Annual Report 2016: http://www.pcouncil.
org/wp-content/uploads/2017/03/Sup-IR1_.2017_-WMC_Rpt_re2016WithAttachments_Apr2017BB.pdf.

NMFS 2011. Status of the widow rockfish resource in 2011: http://www.pcouncil.org/wp-content/uploads/Widow_
2011_Assessment.pdf.

NMFS 2015. Status of canary rockfish in the CA current in 2015: http://www.pcouncil.org/wp-content/uploads/
2015/05/D8_Attl_Canary_2015_FULL-E-Only_JUN2015BB.pdf.

Draft Stock assessment update: Status of Bocaccio in the Conception, Monterey and Eureka INPFC areas
for 2017. http://www.pcouncil.org/wp-content/uploads/2017/05/F4_Att3_2017_Bocaccio_Assessment_DraftFull_
Version_Electronic_Only_Jun2017BB.pdf

Status of the darkblotched rockfish resource off the continental U.S. Pacific Coast in 2017. http://www.pcouncil.
org/wp-content/uploads/2017/05/F4_Att4_DBRK_2017_Assessment_Update_Full-ElectronicOnly_Jun2017BB.pdf
Status of the Pacific ocean perch along the U.S. West Coast in 2017. http://www.pcouncil.org/wp-content/uploads/
2017/10/F4_Attl_Full_E-only_PacificOceanPerch2017_Assessment_NOV2017BB.pdf

10

11

12

13

14
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whiting (Merluccius productus), also known as Pacific hake, on the West Coast. Motherships are large
vessels, with those participating on the West Coast in 2016 being approximately 347 feet long with a
fuel capacity of about 366,000 gallons.

In 2016, the mothership fleet purchased approximately 64,600 metric tons of Pacific whiting, greater
than any other year since the beginning of data collection, largely reflecting increases in TAC. Mothership
fleet purchases accounted for 25% of coast-wide Pacific whiting harvests in 2016, representing a 21%
increase from the baseline period.

Month when 50% of

Two types of vessels participate in © Znnual catch was received — Season length

Month when 75% of

the Pacific whiting mothership sec- ® nnual catch was received

tor: traditional motherships that

also act as a mothership in Alaska, 2016 - S

and catcher-processor vessels that 2015- © .

only act as a mothership on the 2014+ .
2013 °

West Coast. Both types of ves-

sels spend a large portion of their 20121 *
time in the Alaska pollock fishery 20119 *
2010- o °
in the Bering Sea and Aleutian Is- 20094 o—
lands. Companies managing moth- 2008 - - ~
ership vessels must balance several 2007 - O———
factors when deciding when and 2006 - .
where to operate throughout the 2005- o .
year, including fish prices, bycatch 2004- &——
quota attainment, and opportunities 'Vlla)’ Jun aul ALIJQ Sép Oct Nov Dec

to participate in other fisheries. Par-  Figure 4: Season length for the mothership whiting fishery, with hor-
ticipation in the West Coast whit- izontal lines representing when the first and last whiting was received.
The open and closed circles represent the month when 50% and 75%
of the annual catch was received, respectively. The shaded region rep-
ket conditions, ex-vessel prices, and resents the period prior to the implementation of catch shares.

ing fishery largely depends on mar-

opportunities in Alaska, and has generally mirrored changes in TAC.

In 2016, mothership vessels spent approximately half of their time (55%) processing Alaska pollock in
the Bering Sea and Aleutian Islands off Alaska, otherwise they were operating on the West Coast or
steaming between the West Coast and Alaska (Figure 3). In 2016, the average mothership spent 66 days
processing fish and steaming along the West Coast, the highest since the beginning of data collection,
with a 2 fold increase from the baseline period to catch shares years. Motherships on average spent
25 days steaming between the West Coast and Alaska (See Mothership Data Summaries, Table 2.1 for
more information on fleet activity). The fleet as a whole took 25 one-way trips to and from Alaska
in 2016, which has ranged from 18 to 28 since 2009. West Coast motherships deliver Pacific whiting
primarily to two ports in Washington state: Blaine/Bellingham and Seattle. All of the motherships that
participated in the West Coast whiting fishery list Seattle as their home port.
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In 2009 before the implementation of the catch share program, the Council recommended sector-specific
bycatch quota allocations for the at-sea sectors, which resolved competition for constraining bycatch
species catches. These bycatch quota allocations, combined with catch shares, provided improved
operational flexibility, particularly for the mothership sector that was not already operating under a
cooperative. This flexibility is evident in changes in season length (the number of days from the
first to the last haul'®) (Figure 4). The mothership fleet had processed at least half of their annual
quota by the end of May for five out of the seven years leading up to the implementation of catch
shares. By comparison, with the exception of 2015, processing continued into October in years after
the implementation of catch shares (Figure 4), indicating that the cooperative framework may facilitate

increased operational flexibility.

Economic Indicators

The EDC Program tracks economic indicators by compiling information submitted by participants about
how expenses and revenue change over time. All values reported here in the Overview section are in
inflation-adjusted 2016 dollars. Pre-catch share data for the 2009 and 2010 operating years were
submitted in 2011 and have been averaged to calculate “baseline” conditions within the fishery to which
subsequent years of data can be compared. Despite having had historically low TAC in 2009 and 2010,
these years are used as the baseline due to the burden on participants of requesting additional years of
data.

Variable Costs

Mothership vessel costs are separated into two categories: variable costs and fixed costs. Variable costs
comprise the majority of a vessel’s total expenditures and include fish purchases, fuel, crew compensation,
food, additives, packaging and materials, and observer coverage. Variable costs vary with the level of
fishery participation, and were lowest in 2009 ($2.08 million), highest in 2014 ($6.72 million), and
amounted to $5.12 million per vessel in 2016 (see Mothership Data Summaries, Table 9.1).

Pacific whiting purchases constituted the largest portion of variable costs ($1.91 million), followed by
processing crew compensation ($973,000) and non-processing crew compensation ($739,000). Overall
expenditures on fish purchases increased substantially from 2009-2014 (reflecting changes in TAC),
declined in 2015 due to low catch attainment, and rose again slightly in 2016 (Figures 2 and 5). As
noted above, the volume of Pacific whiting purchases in 2016 was the highest since the beginning of
data collection, but average fish purchase cost per vessel ($1.91 million) was relatively low due to the

lowest price paid to catcher vessels since 2009 ($177 per metric ton).

Crewmembers include line workers, fishmeal crew, quality control, technicians, cleanup, factory man-
agers, combis, and mechanics who work on processing equipment. Since 2011, motherships have em-
ployed an average of 75 processing crewmembers, slightly less than the baseline years (88 crewmembers).

15 Under current regulations, motherships can begin processing at sea on May 15.

OVERVIEW 13 MOTHERSHIP REPORT



Fixed costs
—— Variable Costs

$1.91M Fish purchases
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$0.86M Other variable costs

Fish purchases $0.73M $0.74M Non-processing crew

$0.61M Fuel
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Figure 5: Average fixed (dashed line) and variable costs (solid line) per vessel (millions of 2016 $).

Average annual processing crewmember compensation was $11,800 in 2016, with an overall 2 fold in-

crease from the baseline period to catch share years.

Motherships employed an average of 25 non-processing crew in 2016, the fewest since the beginning of
data collection. However, annual compensation per non-processing crewmember has risen steadily from
2009 ($10,000) to 2016 ($30,200), for an overall 84% increase from the baseline period to catch share

years.

Fuel and lubrication constitute one of the largest cost categories for the fleet on the West Coast, with
total costs varying with fuel prices. The Pacific States Marine Fisheries Commission tracks historical
marine fuel prices, which in Washington state have ranged from $1.73 in February of 2016 to a high
of $4.10 in April of 2012.16 Average daily fuel use across all West Coast activities (processing and

6 PSMFC 2017. West Coast and AK Marine Fuel Prices Annual Report, https://www.psmfc.org//efin/docs/
2016FuelPriceReport.pdf.
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steaming) has ranged from 5,040 to 6,530 gallons per day since 2009 and was 5,550 gallons in 2016.
Though fuel prices and usage have varied since the beginning of data collection, average fuel expenses
reported by motherships on the West Coast have increased by 2 fold from the baseline period to catch
shares years (Figure 5), likely reflecting the lengthened season and increasing number of operating days

corresponding with the increasing TAC.

Observer coverage on motherships Surimi . Fishmeal . Other
dates back to the MSA, first passed

in 1976. Mothership vessels, like the
rest of the processing fleet, have con-
tinued to have observers on board while 40 -
operating in the West Coast Pacific

whiting fishery after the implementa-
30-

tion of the catch share program. The
average annual cost of observer cov-

erage for motherships has increased 2 20 -

Production value
(millions of 2016 $)

fold from the baseline period to catch
shares years and amounted to $47,400
in 2016, remaining one of the smallest

cost categories collected on the EDC

The MSA requires that NMFS com- 2009 2010 2011 2012 2013 2014 2015 2016

survey. 0-

pute and collect cost recovery fees from Figure 6: Fleet-wide production value by product type (millions of
2016 $). Other includes fillets, fish oil, headed and gutted, minced,
and round, and are combined to protect confidential data. Dashed
line represents the beginning of the catch share program.

participants of limited access privilege
programs, such as catch shares, to re-
cover additional government costs at-
tributable to the private sector use of a
public resource. Cost recovery fees were implemented for the West Coast groundfish fishery in 2014
and are calculated yearly, not to exceed 3% of ex-vessel value. Unlike catcher-processors, fees for the
mothership sector are paid by catcher vessels that deliver the fish.1”

Fixed Costs

Fixed costs include capitalized expenditures and expenses on vessel and on-board equipment, fishing
gear for catcher vessels, and processing equipment. In general, these do not vary with fishing effort as
much as variable costs. Average annual expenditures on vessel and on-board equipment, fishing gear,
and processing equipment were highest in 2015 ($2.22 million) and amounted to $846,000 in 2016
(Figure 5).

Revenue

7 For more information on cost recovery fees, see the Compliance Guide at http://www.westcoast.fisheries.noaa.gov/

publications/fishery_management/groundfish /public_notices/cost-recovery-compliance-guide.pdf.
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Earnings sources on the EDC survey form include the total value received for processed product, sale or

lease of mothership-endorsed permits, chartering, and insurance settlements, though participants have

only reported fish production revenue to date. Total and average production values are summarized by

product type, per vessel, per day, and per metric ton produced (See Data Summaries Tables 8.2, 12.1,
12.2, and 12.2 for more detailed information).

The average production value of all Pa-
cific whiting products was about $7.18
million per vessel, representing a 77%
increase from baseline conditions to
catch shares years. Surimi, with an av-
erage production value of $2,600 per
metric ton, comprised the largest por-
tion of production revenue (Figure 6)
and production weight (Figure 7). Fish-
meal had an average production value
of $1,740 per metric ton in 2016, with
an overall 5% growth from baseline con-
ditions to catch share years (Figure 8).
The “Other” category includes fillets,
fish oil, fish sold in the round, or headed
and gutted fish, and fluctuates in vol-
ume and value from year to year (Fig-
ures 6 and 7).

The product markup (total production
value divided by total fish purchase
costs) decreased from 4.57 to 3.15 dur-

Surimi . Fishmeal . Other

] ] ] ] ] ] ] ]
2009 2010 2011 2012 2013 2014 2015 2016

N
o
1

Production weight
(thousands of metric tons)
=
o

o_

Figure 7: Fleet-wide production weight by product type (thousands
of metric tons). Other includes fillets, fish oil, headed and gutted,
minced, and round, and are combined to protect confidential data.
Dashed line represents the beginning of the catch share program.

ing 2009-2013 (as the average production value remained constant but purchase prices increased) but

has risen again to 3.77 in 2016. The product recovery rate (total production weight divided by total

fish purchase weight) has been higher since 2011 (0.38) compared to the baseline years (0.33), but was

0.29 in 2016, the lowest since the implementation of catch shares.
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Figure 8: Average price by product type (2016 $). Some values are suppressed to protect confidential information.
Product types such as minced, fillets, and fish oil delineated here were combined in Figures 6 and 7. Dashed line
represents the beginning of the catch share program.

Net Revenue

The EDC Program measures the net economic benefits of the catch share program by reporting two
types of net revenue. The first is variable cost net revenue, which is revenue minus variable costs. The
second is total cost net revenue, which is revenue minus both variable and fixed costs.!® To provide
a complete picture of the changes that have occurred, net revenue is presented at two scales. Figure
9 shows the total fleet-wide net revenue for the fishery, while Figure 10 shows net revenue for the
average vessel. Both figures only include revenues and costs associated with the West Coast catch share
program. It is important to note that the EDC forms aim to capture only costs that are directly related
to vessel fishing operations, and not costs that are related to activities or equipment off the vessel.

Therefore, the net revenue reported here is an overestimate of the true net revenue.!9

From baseline conditions in 2009 and 2010, the fleet has experienced increasing revenue and variable
costs with the exception of 2015 when catch attainment was low. In 2016, motherships generated a total
fleet-wide revenue of $43.1 million and spent about $37.3 million in fixed and variable costs, leading to
a total cost net revenue (revenue minus all costs) of approximately $5.76 million, higher than any other
year since the beginning of data collection (Figure 9). Though total revenue was highest in 2014, costs
were also higher, therefore leading to a higher net revenue in 2016 by 71%.

In terms of revenue per vessel, motherships generated an average revenue of $7.18 million and spent
about $6.22 million in fixed and variable costs, leading to a total cost net revenue of approximately

18
19

See Figure 5 for a description of which costs are considered variable costs and which costs are considered fixed costs.
See Mothership Data Summaries Section 9: Costs and Section 11: Net Revenue and Economic Profit for a more
complete discussion of variable costs, fixed costs, and the calculation of net revenue.
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Figure 9: Fleet-wide variable cost net revenue (revenue minus variable costs) (left) and fleet-wide total cost net
revenue (revenue minus variable costs and fixed costs) (right) (millions of 2016 $). Dashed line represents the
beginning of the catch share program.

$960,000 per vessel for the year (Figure 10), just slightly less than the highest value since the beginning
of data collection that was observed in 2011.

Many of the above patterns in costs and revenue are also evident in daily and production value rates.
Daily production value per vessel has generally decreased since 2009 as the number of days spent
operating on the West Coast has increased, amounting to $91,000 per day in 2016. Motherships earned
a variable cost net revenue per metric ton produced of $460 in 2016 for an overall 56% decrease from

the baseline to catch share years (see Mothership Data Summaries, Table 12.2).
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Mothership Data Summaries

1 Introduction

1.1 Background

The US West Coast groundfish fishery takes place off the coasts of Washington, Oregon and California,
and comprises over 90 different species of fish. Fish are harvested both commercially and recreationally.
The commercial fishery has four components: limited entry with a trawl endorsement, limited entry
with a fixed gear endorsement, open access, and tribal. In January 2011, the West Coast Limited
Entry groundfish trawl fishery transitioned to the West Coast groundfish trawl catch share program.
The catch share program consists of cooperatives for the at-sea mothership (including catcher vessels
and motherships) and catcher-processor fleets, and an individual fishing quota (IFQ) program for the

shorebased trawl fleet.!

The Economic Data Collection (EDC) Program? was implemented as part of these new regulations
to monitor the economic effects of the catch share program. Annual economic data submissions are
required from all fishery participants: catcher vessels, motherships, catcher-processors, and first receivers
and shorebased processors §50 CFR 660.114. Baseline, pre-catch share data were submitted in 2011 for
the 2009 and 2010 operating years. Data for the first year the fishery operated under the catch share
program (2011) were submitted in 2012, and the 2016 data submitted for this report were collected in
2017.

The EDC Program has enhanced the quantity and quality of economic information available for analysis,
and for the management of the West Coast groundfish trawl fishery. While costs and earnings data
are available for shorebased catcher vessels starting in 2004,3 this is the first data collection series for

! Information about the Catch Share Program is available at http://www.westcoast.fisheries.noaa.gov/fisheries/

groundfish_catch_shares/.

Additional information on the EDC Program, including the EDC data collection forms can be found at http://www.
nwfsc.noaa.gov/edc.

Lian, C.E. 2010. West Coast limited entry groundfish trawl cost earnings survey protocols and results for 2004. U.S.
Department of Commerce, NOAA Technical Memorandum NMFS-NWFSC-107, 35 p.
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the mothership fleet. This report summarizes the 2009-2016 EDC mothership survey data, and with its
companion reports covering the other sectors, is the fifth in the series of reports. The scope of these
reports continues to expand and the methods are refined with each publication.

1.2 Understanding the report

The data provided in the summary tables throughout the report are for all vessels that fished on the
West Coast during the survey year, unless otherwise noted. Unlike the Overview section, all numbers
reported in the Data Summaries are generated from the raw responses received from participants and,

therefore, are in nominal dollars.

All data submitted via the EDC Program are confidential under 402(b) of the Magnuson-Stevens Act (16
U.S.C. 1801, et seq.) and under NOAA Administrative Order 216-100. In order to protect these data,
a rule of three and a rule of 90-10 are implemented. The rule of three requires a response from at least
three companies in order to show a summary statistic. The 90-10 rule requires that no single company's
value comprise over 90 percent of the value displayed. In the case of the West Coast whiting mothership
fishery, there are only four companies. The tables show a "***’ for data points where there are less than
three companies reporting the information, and/or where one company's responses account for greater
than 90 percent of the average value. Zeroes are shown if all entities report zeroes. More information
about how confidential data are protected in the EDC Program can be found in the Administration and
Operations Report. Simple means are reported for statistics that denote the performance of an average
entity (i.e., net revenue) while weighted means are reported for statistics that describe characteristics
of the fishery (i.e., ex-vessel prices, markup, recovery rates, etc.). Additionally, “—" is used to denote
fields where the question was not asked on the form in that survey year.

In order to track and assess the variation of data submitted by participants across any given variable or
statistic, these reports include the coefficient of variation (CV) of the mean. The stacked dots included
in the data tables provide information about the coefficient of variation (CV) of the mean. We use the

following scoring:

" represents C'V < 0.5,

* represents 0.5 < CV < 1.0,

i represents 1.0 < CV < 2.0, and

i represents 2.0 < C'V. For 2009-2016, none of the CVs exceeded 2.83.

Although participants are identified on a calendar year basis, survey forms are completed using infor-
mation based on their fiscal year. The fiscal year can span more than one calendar year, but, to date,
there is no vessel where the fiscal year spans more than one whiting season.

The EDC survey form has not changed significantly since the baseline 2009-2010 data collection. One

change to the forms from 2009-2010 to the present pertained to offload locations, with “Tacoma”

4 For more information about form administration, please see Administration and Operations Report.

DATA SUMMARIES 26 MOTHERSHIP REPORT



substituted for “Westport, Hoquiam™ in response to input on the 2009 and 2010 surveys. In 2012, a
space was added for participants to provide the total round weight harvested in the West Coast fisheries
in addition to that harvested in Alaska/Other, in order to validate the external data source that was
used to calculate revenue from West Coast whiting. In 2013, a new question was added, “Provide the
total number of individuals who worked for you". Respondents provide the total number of processing
crew and the total number of non-processing crew, creating an upper bound of the total number of
people employed by the sector.

1.3 Purpose of the report

This report, like the other four EDC reports,® has multiple objectives. The first is to provide basic
economic data summaries that can be used for a variety of purposes associated with fishery management.
Since much of the data collected are confidential under the 2007 reauthorization of the MSA, the data
are summarized as averages or totals. Thus summarized, the reports make the data available to the
public for both research and informational purposes.

Second, the reports provide information that can be used to examine the performance of the catch
share program in terms of whether and to what degree the goals of the program are being met. It is
expected that additional modeling will provide increased detail about program impacts. These reports
and underlying data and analyses served as the basis for the 5-year review of the catch share program
mandated by the MSA and finalized in 2018, as well as the NMFS National Catch Shares Performance

Indicators.

Third, the reports serve as the basis for economic models that are used as part of the PFMC's biennial
specification process for groundfish management. These models include the 10-PAC model,% as well as

estimates of revenue, costs, and net revenue.

Lastly, and perhaps most importantly, the data reports are expected to serve as a useful catalyst for

feedback on the data collected and its analysis.

The Administration and Operations Report describes the EDC Program administration and fielding of the
surveys, the EDC forms, data quality controls and quality checks and data processing, and safeguarding
confidential information. The other EDC reports provide basic data summaries of the catcher vessel,
cather-processor, and first receiver and shorebased processor forms.

5 In addition to the mothership report, there are four companion reports:

» Economic Data Collection Program, Administration and Operations Report (May 2016)

= Economic Data Collection Program, Catcher-Processor Report 2009-2016 (2018)

= Economic Data Collection Program, Catcher Vessel Report 2009-2016 (2018)

= Economic Data Collection Program, First Receiver and Shorebased Processor Report 2009-2016 (2018)

Leonard, J., and P. Watson. 2011. Description of the input-output model for Pacific Coast fisheries. U.S. Dept.
Commer., NOAA Tech. Memo. NMFS-NWFSC-111, 64 p.
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1.4 Mothership form administration

Completion of EDC forms is mandatory for participants in the catch share program. Survey participants
are identified using contact information provided by the Northwest Regional Permit Office. The regula-
tions for defining who is required to complete an EDC form differs between the baseline data collection
(2009 and 2010) and all annual/ongoing data collections for 2011 onward. For the baseline period, all
owners, lessees, and charterers of a mothership vessel that received whiting in 2009 or 2010 as recorded
in NMFS' NORPAC database §660.114(b)(3)(i) were required to complete an EDC form. For 2011 and
beyond, all owners, lessees, and charterers of a mothership vessel registered to a mothership permit at
any time are required to complete an EDC form §660.114(b)(3)(ii). For permit owners, a mothership
permit application will not be considered complete until the required EDC form for that permit owner is
submitted, as specified at §660.25(b)(4)(i). For a vessel owner, participation in the groundfish fishery
(including, but not limited to, changes in vessel registration) will not be authorized until the required
EDC form for that owner for that vessel is submitted, as specified, in part, at §660.25(b)(4)(v). For a
vessel lessee or charterer, participation in the groundfish fishery will not be authorized until the required

EDC form for their operation of that vessel is submitted.

A calendar year is used to determine which vessels meet the criteria. For example, in 2017, data were
collected from all owners, lessees, and charters of a mothership registered to a limited entry trawl permit
during 2016. The forms are fielded on this schedule in order to allow participants the time necessary to
complete their taxes, which may contain information required on the EDC forms.

If a form has missing information, or the information provided on the form is believed to be incorrect,
EDC Program staff attempt to contact the participant to correct the information. Data are validated
and verified with external data sources whenever possible. These data sources include the Northwest
Regional Permit Office and the At-Sea Hake Observer (A-SHOP) program.

2 Vessel Participation on the West Coast and in Alaska

The mothership fleet participates in fisheries on the West Coast and Alaska. Table 2.1 provides the
average days at sea by activity listed. Participants are instructed to count partial days as full days when
recording days at sea on the forms. Table 2.2 presents the average number of one-way trips vessels
made steaming between Alaska and the West Coast that year. Table 2.3 presents the number of vessels

that processed fish within the catch share program on the West Coast and Alaska.
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Table 2.1: Average days at sea. Average days at sea by activity on the West Coast (WC) and in Alaska (AK)
for mothership vessels (N = number of vessels with non-zero, non-NA responses).

2009 2010 2011 2012 2013 2014 2015 2016

Activity

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N
Processing on the WC 17" 6 24" 6 51 5 42° 5 47" 5 47" 5 43" 3 56° 6
Offloading on the WC 27 6 4 6 785 57 5 7" 5 9+ 5 9 3 9t 6
Steaming on the WC 3" 6 4 6 5 45 21+ 5 12* 5 12* 3 10% 6
Steaming between WC 25~ 6 20" 5 20" 7 21°7 23" 6 22° 6 245 25 6
and AK
Operating in AK 119" 6 117" 5 165" 7 141" 7 133" 6 146" 6 136" 5 127" 6

Table 2.2: Average number of trips to Alaska. Mean number of one-way trips between the West Coast and
Alaska (N = number of vessels with non-zero, non-NA responses).

2009 2010 2011 2012 2013 2014 2015 2016

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N

One-way  trips to 4° 6 4" 5 4" 7 4 7 4° 6 4" 6 4° 5 4° 6
Alaska

Table 2.3: Number of vessels that processed fish on the West Coast and in Alaska. Number of vessels
that processed fish on the West Coast and in Alaska since the beginning of data collection.

Location 2009 2010 2011 2012 2013 2014 2015 2016
Alaska 6 5 7 7 6 6 5 6
West Coast 6 6 5 5 5 5 3 6

3 Delivery Locations

Participants report the percentage of all West Coast whiting products offloaded from the mothership
vessel at each major West Coast port. Table 3.1 lists the number of vessels delivering to each location.

Some vessels delivered to more than one location in a given year.
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Table 3.1: Delivery locations. Total number of vessels that offloaded in each location. Some vessels delivered
to multiple locations in the same year.

Location 2009 2010 2011 2012 2013 2014 2015 2016
Astoria 0 0 1 0 0 0 0 0
Blaine/Bellingham 1 3 3 3 3 1 1 3
Coos Bay 0 0 0 0 0 0 0 0
Port Angeles 0 0 0 0 0 0 0 0
Seattle 5 5 2 2 3 4 3 4
Tacoma — 0 0 0 0 0 0 0
At-sea 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0

4 Vessel Physical Characteristics

Survey participants provide basic information about the vessel and its physical characteristics, including
market value, replacement value, vessel length, horsepower of main engines, and fuel capacity from the
most recent marine survey (Table 4.1). Marine surveys are done on a regular basis and are often required

for insurance, financing, and other purposes.

Table 4.1: Vessel characteristics. Average market value (millions of $), replacement value (millions of $), vessel
length (feet), horsepower of main engines (thousands), and fuel capacity (thousands of gallons) (N = number of
EDC vessels with non-zero, non-NA responses).

o 2009 2010 2011 2012 2013 2014 2015 2016
Characteristic

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N
Market value 54 4 54 4 49" 5 B1° 5 46" 4 56" 4 567 4 5H1° 5
Replacement value 108" 4 108" 4 99" 5 100" 5 100" 4 1227 4 142" 4 133" 5
Vessel length 360" 6 360 6 347" 7 347 7 299" 6 355" 6 356" 6 347" 7
Horsepower 9* 6 9' 6 8" 7 8* 7 5° 6 8° 6 8° 6 8" 7
Fuel capacity 398 6 398 6 361° 7 359° 7 236 6 398° 6 398° 6 366° 7

Participants also provide information about whether the vessel was hauled out at any point during the
year, which provides context that may be used to explain major costs associated with vessel repair and
maintenance. Since 2009, a large proportion of all active fishing vessels have been hauled out in a given
year (Table 4.2).
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Table 4.2: Number of vessels hauled out. Number (N) and percentage (%) of vessels that were hauled out
during the year.

2009 2010 2011 2012 2013 2014 2015 2016

Haul out

N % N % N % N % N % N % N % N %
Yes 350% 1 17% 2 29% 3 43% 3 50% 2 33% 4 67% 3 43%
No 350% 583% 5 71% 4 57% 3 50% 4 67% 2 33% 4 57%

5 Vessel Fuel Use

Participants provide information about average fuel use per day and total fuel use per year when engaged
in operations on the West Coast (Tables 5.1 and 5.2). The total annual fuel usage by vessels during the
survey year in the West Coast whiting fishery excludes fuel used for steaming between the West Coast
and Alaska.
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6 Crew size

Participants provide the number of processing and non-processing crewmembers on board at any one
time when the vessel was operating in the West Coast whiting fishery during the year (Table 6.1). In
2013, the EDC form was revised to also collect information on the total number of individuals employed
annually (Table 6.2). The total number of individuals employed across all vessels serves as an upper
bound of the total number of individuals employed in the fishery. Processing crew includes line workers,
fishmeal crew, quality control, technicians, cleanup, factory managers, combis, and mechanics who work
on processing equipment. Non-processing crew includes the captain, deckhands, wheelhouse, galley, and
engineers.

Table 6.1: Average crew size. Average number of non-processing and processing crew positions per vessel (N
= number of EDC vessels with non-zero, non-NA responses).

2009 2010 2011 2012 2013 2014 2015 2016

Crew Type

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N
Non-processing 352" 6 33.0° 6 340" 5 322" 5 31.2* 5 454% 5 277" 3 250" ©
Processing 90.3" 6 852" 6 66.0° 5 718" 5 686" 5 83.0° 5 80.0° 3 77.7° ©

Table 6.2: Average number of individuals employed. Average total number of individuals employed in non-
processing and processing crew positions throughout the year (N = number of EDC vessels with non-zero, non-NA
responses).

2009 2010 2011 2012 2013 2014 2015 2016

Crew Type

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N
Non-processing - - - — — — — — 344 5 530" 5 303" 3 340" 6
crew
Processing crew - - - — — — — — 858" 5 113.0° 5 89.0° 3 948" 6

7 West Coast and Alaska Round Weight

To document and track the volume of fish harvested and purchased during the year, participants are
asked to provide the total round weight of all fish processed on the vessel in all fisheries, including the
West Coast and Alaska. This information is then combined with the annual whiting fish purchases on
the West Coast provided by the A-SHOP through the Pacific Fisheries Information Network (PacFIN)
database (Table 7.1).
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Table 7.1: Mothership sector allocation, West Coast whiting purchases, and total purchases. Final
whiting allocation for the West Coast mothership whiting sector, total West Coast whiting purchases (excluding

tribal purchases), and total weight of all purchases (West Coast, Alaska, and tribal) (thousands of metric tons)
(N = number of vessels with non-zero, non-NA responses).

2009 2010 2011 2012 2013 2014 2015 2016

Description

Total N Total N Total N Total N Total N Total N Total N Total N
WC whiting allocation 24 37.7 53 39.2 56.2 73 71.2 80.6
WC whiting purchases 246 426 535 385 525 615 2713 656
WC 4 AK purchases 203 6 213 6 166 5 188 5 171 5 243 5 136 3 263 6
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Figure 11: Average annual purchases on the West Coast and Alaska. Average annual purchases (thousands
of metric tons) from 2009 to 2016 on the West Coast and in Alaska. Percentages above each bar indicate the
portion of the total purchases in that fishery.
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8 Revenue

Earnings sources on the EDC survey form include the total value received for processed product, sale or
lease of mothership-endorsed permits, chartering, and insurance settlements, though participants have
only reported fish production revenue to date. It is possible that vessels may have made end-of-season
informal arrangements regarding leftover quota; however, the EDC survey does not capture this type of

transfer.

Tables 8.1 and 8.2 summarize annual production in the mothership West Coast whiting sector. Partic-
ipants provide total weight and value of production by major product categories. These values include
any post-season adjustments for products produced during the survey year. Not included in the produc-
tion value are any additional payments received to cover shipping, handling, or storage costs associated
with the sale beyond the free-on-board (buyer assumes responsibility and liability for the product and
pays shipping costs) port of discharge. The revenue only includes West Coast activities.
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Figure 12: Whiting production weight by product type. Average whiting production weight (metric tons) by
product type per vessel, excluding categories where no vessel reported production weight in any years. “NA" is
shown where data are confidential and product categories where values were confidential or reported as zero for
all vessels for all years are not included.
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Figure 13: Whiting production value by product type. Average whiting production value (millions of $) by
product type per vessel, excluding categories where no vessel reported production values in any years. “NA" is
shown where data are confidential and product categories where values were confidential or reported as zero for

all vessels for all years are not included.
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9 Costs

This section describes the cost data that are collected by the EDC Program for the purpose of docu-

menting variable costs, fixed costs, and total costs.

For EDC Program analyses, costs are divided into two categories: variable costs and fixed costs. Variable
costs vary with the level of fishery participation, and generally include items such as fuel and crew
compensation. Fixed costs do not vary as directly with the level of fishery participation, and generally
include items such as vessel capital improvements. The designation of a cost as variable or fixed depends
on many factors, including the relevant time horizon and use of the data. While some costs would clearly
be considered fixed (e.g., the purchase of a new engine), others are more difficult to categorize. For
the purposes of this report, the costs listed in Tables 9.1 and 9.2 to be variable and those costs listed
in Tables 9.3, 9.4, 9.5, 10.1, and 10.2 to be fixed. The EDC Program will continue to refine the
categorization of these costs.

Fishery participants provide both “capitalized expenditures” and “expenses” for vessel improvements
and maintenance, fishing gear, and processing equipment because certain costs may be treated for tax
accounting purposes as either capitalized or expensed. Capitalized expenditures are depreciated over
a number of years whereas expensed items are fully deducted as a cost for the year in which they are
incurred. In an effort to reduce the reporting burden and potential for errors, these data are collected
as they are reported in the businesses’ accounting systems.

In order to conduct economic analyses of specific fisheries, it is important to have costs broken out by
fishery (i.e., West Coast whiting versus processing in Alaska). It may be feasible for participants to
delineate costs at the fishery level for some items, but not for the majority of expenses. During the
development of the EDC survey form, a key issue was the determination of which costs could reasonably
be broken out by fishery. Each cost item is assigned to one or more categories based on how they are
commonly tracked by industry members: 1) used in West Coast fisheries only (West Coast Only); 2)
used on the West Coast and in other fisheries (Shared); and 3) used in all fisheries (All) regardless of
whether they are used on the West Coast.

Finally, there are a variety of costs that are associated with operating a mothership that are not requested
on the form because it is difficult to determine the share of the costs associated with the vessel. These
costs include items that can be used for activities other than processing, or are too difficult to allocate
to a particular vessel in a multi-vessel company. These expenses include office space, pickup trucks,
storage of equipment, professional fees, and marketing. In general, the EDC survey attempts to capture
costs that are directly related to vessel maintenance and processing operations, and not costs that are
related to activities or equipment off the vessel. For these reasons, the aggregated costs presented here

(variable costs, fixed costs, and total costs) underestimate the true costs of operating a business.
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9.1 Variable costs

Where possible, data were collected for costs incurred while participating in only West Coast fisheries.
Unlike fixed costs, variable costs are directly related to processing operations, and therefore can be
more easily differentiated for activities on the West Coast versus other activities. Table 9.1 summarizes

variable costs on the West Coast and Table 9.2 summarizes expenses on fish purchases.

Fish purchases

Participants submit information detailing the purchase of whiting and “Other” fish during the year,
which is presented along with a calculation of the average annual price per metric ton in Table 9.2. The
average price for the season is calculated using the total reported revenue divided by the total reported

purchase weight for each vessel for that survey year.

9.2 Fixed costs
Costs on vessel and on-board equipment, fishing gear, and processing equipment

Table 9.3 presents average annual capitalized expenditures. Survey participants are asked to provide

capitalized expenditures for the survey year associated with the following categories:

= New and used vessel and on-board equipment: excludes processing equipment and fishing gear,
includes all electronics, safety equipment, and machinery not used to process fish. Participants

are asked to provide information for All fisheries regardless of where the vessel fished.

= Processing Equipment: excludes all equipment, machines, and buildings based primarily on shore,
excludes any processing equipment that is not used at least partially in the West Coast whiting
fishery, and includes on-board freezers, storage equipment, packing equipment, conveyors, and
on-board cargo handling equipment. Participants are asked to separately report costs related to
processing equipment Shared between the West Coast and other fisheries from those costs related

to equipment used only on the West Coast.

= Fishing gear: Includes nets, cables, doors, and fishing machinery used in the West Coast whiting
fishery, excludes any fishing gear that is not used at least partially in the West Coast whiting
fishery. Participants are asked to separately report costs related to fishing gear Shared between

the West Coast and other fisheries from those costs related to gear used only on the West Coast.

Participants are asked to separate capitalized expenditures and expenses on fishing gear and processing

equipment used on the West Coast versus those expenses that are shared.
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9.3 Quota and permit costs

Participants submit information on quota and permit expenses. No vessels reported lease or purchase of
permits; however, vessels may have made end-of-season informal arrangements regarding leftover quota.
The EDC survey does not capture this type of transfer.
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Mothership Data Analysis

To fully evaluate cost information and calculate net revenue for specific fisheries, NWFSC economists
must do more than summarize data submitted by fishery participants. This section describes the methods

used to calculate costs and net revenue for only West Coast fisheries.

10 Cost Disaggregation

This section describes the methods used to calculate costs and net revenue for participating in only
West Coast fisheries. Some cost categories on the EDC forms are only incurred while participating in
West Coast fisheries, while others include costs incurred while operating in Alaska. For some costs,
it may be feasible for participants to break out or track costs at the fishery level. However, for some
costs this is not possible. Therefore, cost disaggregation is required to estimate total costs and total
cost net revenue on the West Coast. As part of the EDC development process, NWFSC staff met with
participants to determine which cost categories could be reported for only West Coast fisheries and
which could not, and therefore require further disaggregation. Each cost item is assigned to one or more
categories based on how it is commonly tracked by industry members: 1) used on West Coast fisheries
only (West Coast Only); 2) used on the West Coast and in other fisheries (Shared); and 3) used in all
fisheries (All) regardless of whether they are used on the West Coast.

To disaggregate the West Coast and Alaska costs, we allocate costs proportional to the weight of fish
purchased. We calculate the ratio of total West Coast Pacific whiting weight (for all years the vessel

supplied data) to the weight in all fisheries for the same time span:

WestCoast M othershi
5, T} »
Zy WT#llFisheries

where n is an individual vessel in a season, summed over all years, y, that the vessel has supplied EDC
data. Thus, each vessel's ratio of costs being allocated to the West Coast is the same for all years. This
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method makes the proportion of costs allocated to the West Coast less sensitive to fluctuations in the
TAC for the West Coast Pacific whiting and Alaska fisheries.

For vessels that participated in the tribal sector of the West Coast Pacific whiting fishery, West Coast
costs, days at sea, fuel use, and production weight and value have been adjusted to reflect only non-
tribal mothership sector activities as needed using a ratio of mothership pounds to all West Coast

pounds.

10.1 West Coast portion of fixed costs

Based on the methods described above, information submitted by participants about fixed costs are

disaggregated into West Coast-only values and presented in Tables 10.1 and 10.2.
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Figure 14: Average costs by category on the West Coast. Average costs by category on the West Coast
including capitalized expenditures and annual expenses (millions of $). Crew includes both processing and non-
processing crew expenses. The "Other” category includes expenses on additives, communication, fees, insurance,
freight, moorage, observers, offloading, supplies, packing, travel, and Sea-State monitoring. “NA" is shown where

data are confidential.
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11 Net Economic Benefits

The level of net benefits generated by fishery participants indicates whether an operation is a viable
ongoing business, but there are numerous ways to calculate and assess net benefits depending on the
data available, including economic profit! and net revenue. Economic profit is an indicator of the
long-term viability of fishery operations since it encapsulates all costs, including the opportunity cost of
non-cash inputs, and can be used to estimate whether there are incentives or disincentives to invest in
capital or enter and leave the fishery. However, calculations of economic profit are beyond the scope of
these reports because the EDC Program does not collect information on opportunity costs.

The EDC Program calculates a monetary, financial measure of a participant’s net cash flow by subtracting
monetary costs from gross revenue, which we call net revenue. The only costs that are included are
those that are actually paid or associated with a financial transaction. Net revenue therefore measures
the annual financial well-being of a participant’s operation and can be used to assess how changes in
fishery management may affect monetary gains or losses.

11.1 Net revenue

Variable costs Variable costs I'>,<"'

' - wages 3

Net revenue is calculated two ways: - fuel @

. i . - observer =

using only variable costs, and using - food g

. : - ice

variable costs plus fixed costs (total bait g
costs).? The first calculation is called [N paaaaaaaaay 1~~~ <
Y
variable cost net revenue, while the Fixed costs §
second is called total cost net revenue Ex-vessel “fishing gear=s) | &
) ) revenue “equipment &
(Figure 15). Variable cost net rev- - moorage =
. L - insurance =
enue is useful for examining changes Variable cost 3
in fishery operations that likely do not net revenue S
@

affect fixed costs. For example, the
. - Total cost
cost of processing an additional met-

net revenue

ric ton of fish is most representative

of the true costs when only variable
costs are considered. Total cost net
Figure 15: Composition and derivation of variable and total cost
net revenue used in the EDC Program analysis of revenue, costs, and
of financial gain or loss for an entire economic performance.

revenue is generally a better measure

year, season, or fishery.

There are two caveats associated with the net revenue calculations in this report. First, as noted in

Section 4, there are certain costs associated with operating a vessel that are not requested on the EDC

! Whitmarsh D., James C., Pickering H., Neiland A. 2000. The profitability of marine commercial fisheries: a review

of economic information needs with particular reference to the UK. Marine Policy, Vol. 24(3), pp. 257-263.

2 See Section 9 for a more complete discussion of variable and fixed costs used in this report.
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form either because it is difficult to determine the share of the cost associated with the vessel, because
costs pertain to items used for activities other than catching or processing fish, or are too difficult to
allocate to a particular vessel in a multi-vessel company. These costs include office space, vehicles and
transport trucks, storage of equipment, professional fees, and income taxes. Therefore, the net revenue

presented here is likely an overestimate of true net revenue.

Second, the EDC forms do not collect information about financing costs of large purchases and invest-
ments. Instead of using principal and interest payment information in calculations of net revenue, we
therefore must use the total costs associated with the purchases, repair, maintenance, or improvements.
For example, if a new engine is purchased, the total cost of the engine is used in the year that it was
reported even though the actual cash outlay, if it were financed, would only be the principal and interest
payments. It is likely that many larger capital costs, and perhaps some operating costs, are financed.
This would mean that the actual cash outlays in a particular year for those items would be less than what
is used in the EDC net revenue calculation. This may largely balance out over time because previously
financed capital is also not included. Moreover, total cost net revenue is expected to be representative
of actual total cost net revenue only when averaged over many years and across participants because
relatively large capital costs only occur periodically.

Net revenue for all West Coast activities

Average net revenue is calculated for all activities on the West Coast. West Coast revenue only includes
revenue from production of fish. The variable and fixed costs do not include costs related to acquiring

limited entry permits, quota shares, or quota pounds.

Variable cost net revenue = West Coast revenue — West Coast variable costs

Total cost net revenue = West Coast revenue — (West Coast variable costs + West Coast fixed costs)
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Table 11.1: West Coast variable cost and total cost net revenue. Average total revenue, variable costs,
variable cost net revenue, fixed costs, and total cost net revenue on the West Coast (millions of $) (N = number
of EDC vessels with non-zero, non-NA responses).

2009 2010 2011 2012 2013 2014 2015 2016

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N
Revenue $3.01 6 $4.74 6 $7.73 5 $6.05 5 $7.12 5 $928 5 $6.76 3 $7.18 6
(Variable costs) $1.86 6 $2.97 6 $5.81 5 $458 5 $532 5 $6.58 5 $5.11 3 $5.12 6
Variable cost $1.14 6 $1.76 6 $1.91 5 $1.47 5 $1.79 5 $2.70 5 $1.64 3 $2.05 6
net revenue
(Fixed costs) $0.95 6 $1.22 6 $096 5 $1.72 5 $1.46 5 $2.04 5 $260 3 $1.09 6
Total cost net $0.20 6 $0.55 6 $0.96 5 -$0.25 5 $0.33 5 $0.66 5 -$0.96 3 $0.96 6

revenue

Revenue

Average vessel
(millions of $)

2009 -
2010~
2011 -

2012 -
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2014 -
2015+
2016 -
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Figure 16: Average total reported revenue (left), average variable cost net revenue (revenue minus variable costs)
(middle), and average total cost net revenue (revenue minus variable costs and fixed costs) (right) (millions of
$). Dashed line represents the beginning of the catch share program.
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12 Economic Performance: Cost, Revenue, Net Revenue, Markup, and

Product Recovery Rates

Net revenue rates

Tables 12.1, 12.2, and 12.3 provide revenue, variable costs, variable cost net revenue, fixed costs, and
total cost net revenue by days at sea (West Coast processing and steaming), metric ton of fish produced,
and metric ton of fish purchased. Rates are calculated as vessel averages and thus reflect the operations

of the average vessel and not the fleet as a whole.
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Markup and product recovery rates

The product markup for the mothership whiting sector represents the difference between the final

processed product value and the cost of fish purchased from vessels, calculated using the formula

M=

Ry,

n=1

M=

Ch

n=1

where N is the number of motherships that processed on the West Coast, R is the value of production
for each mothership vessel, and C'is the cost of fish purchases by each mothership vessel. The average
markup is calculated for each survey year (Table 12.4).

Table 12.4: Markup rate. The markup rate (total value of production divided by total cost of fish purchases)
for motherships on the West Coast (N = number of vessels with non-zero, non-NA responses).

2009 2010 2011 2012 2013 2014 2015 2016

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N

Markup 457" 6 383" 6 336" 5 328" 5 315" 5 351" 5 386" 3 3.77° 6
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The product recovery rate for the mothership whiting sector (Table 12.5) is calculated as

ishoutputs
W fishoutp

M=

i
L

=

WTfishinputs
n
1

n

where N is the number of motherships that purchased fish on the West Coast, W T ishoutruts s the
weight of fish produced by each mothership vessel, and WT/ishinputs is the weight of fish purchases
from catcher vessels by each mothership vessel. The average product recovery rate is calculated for
each survey year (Table 12.5).

Table 12.5: Product recovery rate. The product recovery rate (total weight of production divided by total
weight of fish purchases) for motherships on the West Coast (N = number of vessels with non-zero, non-NA
responses).

2009 2010 2011 2012 2013 2014 2015 2016

Mean N Mean N Mean N Mean N Mean N Mean N Mean N Mean N

Product recovery rate 039 6 027 6 034 5 050 5 050 5 033 5 031 3 029 6
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